Background: The paper examines the regional effects of a general innovation policy, i.e. a policy tool that does not target specific industries or subnational regions. General policy tools are an important part of the portfolio of innovation policy measures. However, there is a question over whether general tools are equally relevant for all types of firms, irrespective of their size, sector and location. Findings: The economic geography and innovation study literature, as well as the EU's Smart Specialization approach, are based on the view that innovation policy tools must be adapted to specific regional conditions. General policy tools are insufficient unless they are adapted to individual regions. This paper examines the regional distribution of support from the Norwegian Skattefunn scheme, which is a tax incentive scheme designed to stimulate R&D activity in all types of enterprises, which has supported more than 24,000 approved R&D projects between 2002 and 2013. Based on our regression analysis, we observe that regional innovation system (RIS) variables are important for explaining the region's ability to attract Skattefunn funding. Conclusions: Skattefunn projects are quite evenly spread across labour market regions, which are grouped into a geographical centre-periphery pattern. That is, being in a peripheral location is not a disadvantage. However, at a more detailed regional level, the Skattefunn scheme tends to favour firms in specific industries and in regions with a relatively developed regional innovation system.
Introduction
Norway's industries generally exhibit good economic performance, but their investments in R&D are lower than the Organization for Economic Co-operation and Development (OECD) averages. Norway has significantly lower R&D expenditure than its Scandinavian neighbours. In 2013, Norway's total R&D expenditure amounted to 1.7% of GDP, while the comparative figure for Sweden was 3.3%, for Denmark 3.1 per cent and Finland 3.5%. Norway's unusual blend of low R&D and strong economic performance has been described as the Norwegian 'paradox ' (OECD, 2007) . Part of the explanation for this paradox is that Norway has a profitable resource-based economy ) as well as a specific sectoral composition of the economy (Castellacci, 2008) . The R&D-intensive part of the Norwegian economy accounts for a much lower share of production than its European counterparts, while Norwegian industry has a comparatively high number of jobs in industries dominated by the doing, using and interacting (DUI) mode of innovation (Lorenz and Lundvall, 2006) . These industries mostly innovate without R&D expenditure.
Norway has for some time striven to increase R&D in industry. The most important policy measure to increase R&D activity in firms is the Skattefunn scheme (Fagerberg, 2009) . Skattefunn was announced in 2002 as a governmental programme intended to encourage R&D investment and innovation in firms, and stimulate the development of a more knowledge-based economy in Norway. Skattefunn was established to reduce the realised cost of R&D investments for firms. Firms may receive a tax credit of up to 20% of the eligible expenses related to R&D activity for projects accepted for the programme. A characteristic of the Skattefunn programme is that if the tax credit for the R&D expenses exceeds the firm's tax liability, the remainder, or the entire payment, is paid in cash to the firm (Mark et al., 2015; The Research Council of Norway, 2016) . Given Norway's characteristic centre-periphery geography and its distinctive sectorial industrial system, this paper analyses the regional effects of the general Skattefunn programme. Our analysis of the Skattefunn data spans the period from 2002 to 2013, which encompasses as many as 5000 projects in a year and approximately 24,000 projects in total.
The rest of this paper is organised as follows. The next section discusses some theoretical expectations and experiences regarding the differences between general and specific innovation policy tools, and places the Norwegian Skattefunn scheme in a theoretical framework. Then in section three, we present our data and the analysis methods. Section four includes analyses of the regional distribution of Skattefunn projects, and the paper concludes with reflections on and implications of our findings.
Determinants of innovation policy tool impact
The key political aim of any innovation policy is to drive structural economic change (Foray, 2015) . Innovation policy aims to develop the total innovation capability of economies, and it refers to 'policy that explicitly aim at promoting the development, spread and efficient use of new products, services and processes in markets or inside private and public organisations' (Lundvall and Borrás 1997: 37) . The main focus in innovation policy is on its impact on economic performance and social cohesion.
Broadly speaking, we can distinguish between two types of innovation policy tools; general and specific tools. This distinction resembles that between the place-neutral versus place-based policy approaches (Barca et al., 2012) . The first approach includes spatially blind strategies that are designed without explicit considerations of space. This approach assumes that production factors, such as firms and labour, move to places where they are most productive, which first of all are cities. This type of policy is then seen as 'the best option to improve individual lives and foster overall economic growth' (Barca et al., 2012, p. 140) .
The place-based approach, on the other hand, assumes that geographical context matters for economic growth and that knowledge about contexts is first of all developed and found at the regional level. The basic idea behind a regionally based innovation policy is the (subnational) regions differ in many respects, such as in the extent and type of industry, knowledge and institutional infrastructure (Isaksen and Nilsson 2013) . Regions thus have different preconditions and challenges to developing the innovation capability of their economy. Regions need different types of innovation policy, which means that regions themselves should have the opportunity to adapt policy tools to their specific need and to design their own innovation policy strategy. The view is that all regions 'have the potential to make substantial contributions to economic growth by achieving high levels of productivity in the activities which they are best-suited' (Barca et al., 2012, p. 140) .
General and specific innovation policy tools
Specific and place-based innovation policy tools belong to a type of policy aimed at developing industries and regions based on their specific capabilities, characteristics and development opportunities (Asheim et al., 2006; Tödtling and Trippl, 2005) . The policy takes into account that processes of regional structural change can vary greatly across different (subnational) regions. Regions differ in their capacity to initiate innovation activity and new industrial growth paths (Isaksen and Trippl, 2016) . Uneven preconditions and barriers to new paths of development across regions entails that the policy must be differentiated and adapted to specific regional characteristics.
Regional innovation system policies (Asheim and Isaksen, 1997; Cooke, 1992; Isaksen and Trippl, 2016) and smart specialization policies (Foray, 2015; Foray et al., 2011) belong to the group of place-based policy approaches. Smart specialization is currently being championed as the central innovation policy strategy by key global institutions such as the European Commission, the OECD and the World Bank (Morgan, 2015) . Because regions differ greatly in size and structure, the key tenet of specific tools is that they must be adapted or developed based on informed assessments of regional needs and opportunities. (Foray, 2015, p. 3) argues for smart specialization as a principle of the prioritisation of a specific technology or industry:
The main goal of a smart specialisation policy is to concentrate resources on the development of those activities that are likely to effectively transform the existing economic structures through R&D and innovation (emphasis in the original).
The Norwegian Skattefunn scheme belongs to the other main group of general and place-neutral innovation policy tools (Foray, 2015) . This policy approach is popular because of its simplicity and tangibility (Barca et al., 2012) . This group includes instruments for the provision of physical infrastructure and policy tools such as basic research grants for universities and research institutions, mobility programmes, spinoffs, start-ups and entrepreneurial support, networking support and various types of tax deduction schemes for R&D. In principle, Skattefunn is a market-based incentive that uses tax incentives to encourage R&D costs in firms instead of grants. These incentives are not aimed at specific industries, types of firms or regions.
Programmes similar to Skattefunn are relatively common in the OECD area (Appelt et al., 2016) . (Cappelen et al., 2008, p. 63) , who build on (Warda, 2006) , summarise some of the international practices and experiences of tax deduction to encourage R&D as follows:
Countries that had very generous arrangements in the 1980s have reduced their incentives.
The USA and France, for example, have had quite moderate incentives, but the use of tax deduction schemes has been growing in France (according to Appelt et al., 2016 ). An evaluation of public R&D subsidy on private R&D expenditures in France during the period 1993-2009 revealed a considerable reduction in the growth of private R&D expenditure among medium-high subsidy recipients of R&D tax credits, whereas additionality effects were found for a few top beneficiary companies (above EUR 10 million). (Marino et al., 2016 (Marino et al., , p. 1727 . Countries with substantial research funding as a share of GDP tend to have modest or no tax incentives; Finland and Sweden are examples of this. More countries have tax incentives today than 20 years ago; for instance, countries such as Mexico, Portugal and South Korea have adopted tax incentives. Appelt et al. (2016, p. 18) , in addition conclude that, with some qualifications, available evidence predominantly suggests a positive effect of R&D tax incentives on innovative sales or the number of new products in firms. Norway is among the countries that spend most per capita on tax deductions for R&D (Warda, 2006) . This fits well with the pattern outlined above, where countries that already devote a high share of GDP to R&D tend to have modest tax incentives, while countries with lower shares prioritise tax deductions for R&D schemes.
Assumptions regarding the impact of the Norwegian Skattefunn scheme
It is reasonable to expect that market-based general innovation policy tools favour firms with the institutional capabilities and resources to make use of them. General innovation policy tools are often regarded as not bridging the knowledge gap between advanced and less advanced regions (Foray, 2015) . Organizationally thick regions have many competent innovation actors, both firms in different industries and a number of knowledge organisations, such as universities, R&D institutes and knowledge intensive business services (Isaksen and Trippl, 2016) . In organizationally thin regions, on the other hand, firms are in a sense 'home alone' with few other collaborators or competitors from which to draw on experiences with respect to increased use of R&D in their production processes (op. cit.). Therefore, it is reasonable to assume that general innovation policy tools tend to favour firms located in organizationally thick regions, so they might contribute to maintaining and strengthening regional disparities, for example in innovation capability. General policy tools do not really adapt to differences in local industrial structures, innovation capability and innovations, so they are 'incapable of making the most of the variation in potential across places. Consequently, untapped local potential often remains untapped (Barca et al., 2012, p. 147 ).
The Norwegian Skattefunn scheme was evaluated in 2008 (Cappelen et al., 2008) and once again in 2016 (Cappelen et al., 2016) . The last evaluation compared the effects of Skattefunn with other innovation policy tools in Norway. The evaluators concluded in 2008 that firms that have received support from Skattefunn demonstrate stronger growth in their R&D investment than other firms. They also concluded that enterprises that have made no previous R&D investments were more likely to do so after the introduction of Skattefunn. The added value of the scheme seems to be strongest in small firms and firms in small urban regions. The 2016 evaluation found that firms supported by the Skattefunn scheme demonstrated more positive development in number of jobs and value creation three years after the support compared with similar firms without this support. The effects are somewhat larger for existing firms that for newly established firms. The effects of the Skattefunn support are at least as large as the effects found for other Norwegian innovation policy tools, and larger when it comes to value creation.
The evaluations of Skattefunn do not analyse its geographical effects; if the scheme favours some type of regions over others. The economic geography and innovation study literature, as well as the Smart Specialization approach, are based on the view that innovation policy tools should be adapted to specific circumstances in different subnational regions. The argument is that general tools are insufficient unless they are adapted to individual regions. If Skattefunn projects were used more or less to the same extent in all Norwegian regions, some of the rationale for regional differentiation of the innovation policy could be questioned. On the other hand, if the scheme favoured specific regions, for example, core regions, the argument for regional adaptation of (parts of) the innovation policy would be strengthened in the Norwegian case. To examine this topic, the paper analyses the regional distribution of all Skattefunn projects between 2002 and 2013.
Data and descriptive statistics
The data are obtained from the Research Council of Norway's Skattefunn database which includes information about all the 24,000 approved Skattefunn projects between 2002 and 2013. The database contains information about (a) the project owner (the firm), such as its location, year of establishment, industrial code, and number of male/ female employees; (b) information about the Skattefunn project, such as project title, project budget, amount of tax deductions, the industrial sector which is the target area for application of the project (as classified by the Research Council), year of project start-up, and year of project finish. Figure 1 shows the number of approved projects that were planned to start per year over the period [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] . After a peak of about 3500 started projects in 2003, the number of started projects declined the following years and then stabilised around 1500 projects from 2007. As most projects are planned to last for 1 to 3 years (in some cases also 4 years), the number of active projects exceeded 5000 projects during the first years, and then declined to between 3000 and 4000 later in the period. Figure 2 shows the distribution of projects on target areas, i.e. the field or sector in which the results of the projects are applied. As illustrated, the projects are spread across a wide range of target areas; the three most important fields are the ICT¸marine and petroleum sectors which together account for about 40% of all projects. This distribution has been fairly stable during the period examined, with the three fields mentioned as the predominant areas.
As the purpose of this article is to analyse the regional impact of Skattefunn scheme, the data are processed in the following two steps:
First, we organised the firms' location data according to Statistics Norway's classification of 89 labour market regions (Bhuller, 2009 ) which roughly correspond to the Eurostat's NUTS 3 level. These regions are coded according to a centre-periphery dimension in a similar way to several other empirical studies in Norway, e.g. (Jakobsen and Lorentzen, 2015) . The capital region of Oslo is the first category of regions, the next three largest urban regions (Bergen, Stavanger and Trondheim) make up the second category, medium-sized cities the third, smaller city regions the fourth and peripheral regions the fifth category.
Second, because these regions differ along a number of dimensions, for instance in terms of industrial structure, number of firms and employment, it is less adequate to compare the absolute number of projects in the different regions. Consequently, we have compared them using a standardised measure of the number of projects per 100 relevant establishments in 2008, i.e. the year in the middle of the period we are examining. 'Relevant' indicates that we have identified the industrial sectors with the highest propensity for organising Skattefunn projects. These sectors are the following (industrial codes in brackets): In Table 1 , we have presented the distribution of Skattefunn projects over target areas for the five regional categories. We observe large variations between the regions. In the capital region, ICT and health related projects are the most important, in other larger urban regions petroleum related projects together with ICT and marine projects are predominant. The medium sized city regions are characterised by a more evenly distribution of projects across many areas, with ICT, agriculture/forestry, marine and maritime as the most important sectors. In the smaller city regions, projects in the marine sector are the most important, and this also applies to the peripheral regions. In Fig. 3 , we have presented the standardised data, i.e. the number of projects per 100 relevant establishments, for the five regional categories and for each of the periods 2002-05, 2006-09 and 2010-13 . Each region follows the same evolution in terms of new projects with the highest number in the first period, the lowest in the second period and followed by some growth in the third period. This is consistent with the pattern revealed in Fig. 1 . Also in relative terms, the development in the five regional categories seems very similar, although the fluctuations of the Capital region are smaller than for the other regional categories. Figure 3 is organised along a centre-periphery dimensions with the most central regions to the left, and the most peripheral to the right. For all three periods, other larger urban regions demonstrate the highest levels of activity, and if we overlook the capital region a centre-periphery pattern appears as the relative number of projects are smallest in the most peripheral areas.
In order to analyse this further, we have looked into the variations of the relative use of Skattefunn funding within the same group of regions, and very significant differences are revealed. As an example, Fig. 4 shows the variations in the relative use of Skattefunn funding among the areas belonging to the Medium sized city regions. The mean value for this regional category is 32.9 Skattefunn project per 100 relevant firm during the whole period 2002-2013, while the maximum and minimum values are 71 and 11, respectively.
In Table 2 , we have provided data for all the regional categories, and as indicated, the variations within all categories are very significant-in most cases the maximum values are up to more than ten times the minimum values. So the key issue to be discussed here is how we can explain these variations within the larger regional categories.
Explaining inter-regional differences
There may be many potential explanations for the observed regional variation in R&D activity funded by the Skattefunn scheme, and we have focused on the following: 1. Differences in industrial structure: some industrial sectors have higher probability for initiating R&D projects than other sectors, and the industrial structure varies between regions 2. Differences in intramural R&D activities in different industries and regions 3. Differences in innovation activity in different industries and regions may affect the propensity to initiate new R&D projects 4. Clustering effects: regions with strong industrial clusters may tend to have more R&D projects than other regions 5. Structure of regional innovation systems (RIS): RIS with 'thick' institutional structure may tend to have more R&D projects than other regions 6. Educational level-regions with a well-educated population will have a higher capacity for initiating R&D projects than other regions
In order to investigate these potential explanations, we have collected data for a number of variables, and for each of them we calculated the correlation coefficient with the number of Skattefunn projects per 100 relevant firms (dependent variable). For further information about the variables and data sources, see Appendix.
An overview of the correlations coefficients is provided in Table 3 . The results indicate a statistically significant correlation between the relative number of Skattefunn projects in the regions and the regions' industrial structure as measured by their location quotients. This means that regions with high employment in the industrial sectors we have classified as the most relevant to the Skattefunn scheme, tend to benefit from positive achievements in the Skattefunn scheme. Employment growth in regions also seems to lead to more Skattefunn projects. Furthermore, there is a positive correlation between the R&D activities in the firms (intramural R&D activities) and the number of Skattefunn projects.
The regions' share of firms with product and process innovations also increases the likelihood of Skattefunn projects being conducted there. The variables linked to various actors in regional innovation systems, i.e. regional clusters, knowledge development organisations, and knowledge infrastructure (Tödtling and Trippl, 2005) , all correlate positively with the dependent variable.
However, and somewhat surprising, the general educational level of the population in regions does not correlate with the relative number of Skattefunn projects. This may be due to the generally high educational level in Norway, and that many firms cooperate with the large national universities and R&D institutes in innovation projects (Jakobsen and Lorentzen 2015) . Then, the regional educational level does not determine the amount of R&D and innovation activity. When we combine our variables in one model to explain the frequency of Skattefunn projects in a particular region (OLS regression analysis), our best model explains approximately 29% of the observed variations (Table 4 ). The pattern described above holds where the region's industrial structure and the regional innovation system variables linked to the extent of the Innovation infrastructure are the key determinants of the region's ability to attract Skattefunn funding. This is probably related to information and support for implementing Skattefunn projects at the firm level is facilitated by actors in various regional innovation support institutions as well as from R&D institutions.
Several variants of the regressions were tested, many of these were rejected because of containing variables were there were logical problems with causality or were variables essentially were describing the same phenomena. The simpler model we ended up with contains systems variables that typically could be linked to the RIS framework. We note that the 'RIS variable' 'number of knowledge development institutions' not is significant when we remove the five largest city regions from the regression, but that the 'innovation infrastructure' is even when we remove the five largest city regions from the regression.
Conclusions
This paper has analysed the regional distribution of Skattefunn projects. The Skattefunn scheme exemplifies general and place-neutral policy tools that in the outset have been equally available to all firms regardless of location and industrial sector. In general, such tools are contrary to advice from advocates of the innovation system approach, such as Smart Specialization strategies that favour place-based policies tailored to specific needs of individual regions. If Skattefunn projects are used to more or less the same extent in all categories of Norwegian regions, some of the rationale for regional innovation policy could be questioned. On the other hand, if the scheme favoured specific regions, for example, core regions, the argument for regional adaptation of (parts of ) the innovation policy would be strengthened in the Norwegian case. The regional distribution of Skattefunn projects depends on the geographical level used for analyses. When we group the 90 labour market regions in Norway into five categories according to the centre-periphery pattern, the group of larger urban regions has the highest proportion of Skattefunn projects. Apart from this, the regional distribution is fairly even, but nevertheless signifies a centre-periphery pattern when overlooking the Oslo region. However, significant differences exist among individual labour market regions within the five regional categories. The Skattefunn scheme tends to favour firms in specific industries located in regions with relatively extensive knowledge infrastructure.
What are the possible wider implications of our analysis of the Skattefunn scheme for the usefulness of a general innovation policy? It certainly indicates that general policies are an important part of an innovation policy system. Skattefunn reaches many firms and is used by firms in every part of Norway. An early evaluation of the scheme (Cappelen et al., 2008) indicated that Skattefunn effectively recruited small firms and those with little experience in R&D activity to more research-based innovation activity. However, the Skattefunn projects first resulted in incremental innovations, and mostly benefitted the supported firms, i.e. the scheme demonstrated limited external effects. On a lower geographical level, Skattefunn benefits firms in regions with somewhat developed RISs. Skattefunn cannot contribute in any particular way to the development of individual regional innovation systems. RISs seem to strengthen firms' innovation activity and their use of the Skattefunn scheme. The fact that Skattefunn does not directly support the development of RISs demonstrates a need for other types of policy tools. These can be general tools to strengthen regional knowledge organisations, or specific and proactive instruments to link firms in organizationally thin regions to extra-regional knowledge sources (Isaksen, 2015) . We conclude that general, policy-neutral policy tools, illustrated by the Skattefunn scheme, may have wide regional distributions and in that way have an important role in overall innovation policy. However, our results also indicate that such tools allow some local potential to remain untapped (Barca et al., 2012) , which implies a need for place-based policy tools. 
